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Abstract 
Amphiphilic poly(ethylene glycol)-block-poly(dimethylsiloxane)-block-poly(ethylene glycol) 
(PEG-block-PDMS-block-PEG) triblock copolymers have been successfully prepared via 
hydrosilylation using discrete and polydisperse PEG of various chain lengths. Facile synthesis 
of discrete PEG (dPEG) is achieved via systematic tosylation and etherification of lower 
glycols. Amphiphilicity of the dPEG-block-PDMS-block-dPEG triblock copolymer is 
illustrated by dynamic light scattering (DLS) and measurement of the critical micelle 
concentration (CMC).    
 
Introduction 
Silicone-based polymers (polysiloxanes) have been exploited in a broad range of 
applications due to their unique physical properties including low glass transition 
temperature, low surface energy, high oxygen permeability, high hydrophobicity and 
good optical clarity.1 The properties of silicone-based materials may be expanded 
further when they are modified with hydrophilic polymers to produce polymers with 
surfactant properties.2 Examples of silicone polymers bearing hydrophilic groups 
include trisiloxane-based “superwetters”,3, 4 and  rake- and block-type copolymers 
(commonly of copolymers of polydimethyl siloxane (PDMS) and polyethylene glycol 
(PEG) or polypropylene glycol).5-8 These amphiphilic silicones are often used as anti-
foaming and spreading agents for the textile, agricultural, coatings and cosmetics 
industries.2    
 We are interested in the synthesis of amphiphilic silicone-PEG copolymers and 
analysis of their structure property relationships, with a view towards potential 
biological applications. This requires well-defined structures of high purity. We 
therefore sought to prepare discrete low molecular weight allyl-functional 
polyethylene glycols with unequivocal structures from lower oligomers for 
hydrophilization of α,ω-dihydro(polydimethylsiloxane) (PDMS) prepared by cationic 
ring opening polymerization. 
 
Several strategies have been reported for the synthesis of discrete PEG (dPEG).  
These include synthesis of diols up to 129 or 4410 ethylene glycol units, asymmetric 
dPEGs using monotosylate and mono-protected oligoethylene glycols and monoallyl 
PEGs which were intermediates in the synthesis of monotriethoxyl silane terminated 
dPEGs for surface modification of PDMS elastomers.11 
 
Here we describe the synthesis of discrete allyl-terminated PEG using quantitative 
chain extension of allyl and tosylate terminated PEGs. Subsequent hydrosilylation of 
α,ω-dihydro(polydimethylsiloxane) furnished amphiphilic silicone polymers of ABA-
triblock architecture. This is demonstrated by dynamic light scattering (DLS) and 
measurement of the critical micelle concentration (CMC). To the best of our 
knowledge this is the first time discrete PEG has been used to synthesize a silicone-
PEG surfactant. 
 
 
Experimental 
Materials. All solvents were of AR grade unless otherwise stated. Allyl bromide (99 
%), diethylene glycol (99 %),  diethylene glycol methyl ether (99 %), tetraethylene 
glycol (99 %), polyethylene glycol 750 methyl ether, polyethylene glycol 2000 
methyl ether, p-toluenesulfonyl chloride (98 %), octamethylcyclotetrasiloxane (99 %), 
tetramethyldisiloxane (97 %), trifluoromethanesulfonic acid (99 %), 
hexachloroplatinic acid hexahydrate (≥37.5 % Pt), sodium (99.9 %), sodium hydride 
(60 % dispersion in mineral oil), potassium tert-butoxide (97 %) and 1,6-diphenyl-
1,3,5-hexatriene were purchased from Sigma-Aldrich. Analytical thin layer 
chromatography (TLC) was performed on Merck Silica Gel F254 TLC plates and 
visualized using a potassium permanganate dip. Preparative column chromatography 
was performed using Merck Silica Gel 60 (mesh 230-400).  
Characterization. Nuclear magnetic resonance (NMR) spectra obtained on a Bruker 
Avance 400 MHz spectrometer (1H 400 MHz, 13C 100 MHz). Electrospray ionization 
(ESI) mass spectra were recorded at the Australian National University using a Bruker 
Apex 3 Fourier transform ion cyclotron resonance mass spectrometer with a 4.7 T 
magnet.  Gel permeation chromatography (GPC) was performed at CSIRO on a 
system comprising a Waters Associates liquid chromatograph equipped with a 
differential refractometer and 3 × mixed C and 1 mixed E PLgel columns (each 300 
mm × 7.5 mm) from Polymer Laboratories.  The eluent was tetrahydrofuran (THF) at 
22 ± 2 °C (flow rate: 1 mL min-1). Number (Mn) and weight-average (Mw) molecular 
weights were evaluated using Waters Millennium software. The GPC columns were 
calibrated with narrow polydispersity polystyrene standards (Polymer Laboratories) 
and molecular weights are reported as polystyrene equivalents. A third order 
polynomial was used to fit the log M vs. time calibration curve, which was linear 
across the molecular weight range 2 × 102 – 2 × 106 g mol-1. Critical micelle 
concentration (CMC) was determined using the method of Lin and Alexandridis.12 
Briefly a 0.5mM stock solution of 1,6-diphenyl-1,3,5-hexatriene (DPH) in methanol 
was prepared then 25µL of this was added to 2.5 mL of 0.0001 to 0.15 % wt/vol 
solutions of silicone-PEG copolymer in milli-Q water. The UV absorption at 354 nm 
(25°C) was measured and plotted against concentration. The inflection point was 
taken as the CMC. Micelle size distribution was determined in 1 mM phosphate 
buffer (pH 7.4) at a concentration of 0.06% wt/vol using a Malvern Nano-S zetasizer 
instrument at 25°C. 
 
Synthesis of allyl functional PEG 
Tetraethylene glycol allyl ether 
To tetraethylene glycol (51.4 mL, 58.2 g, 300 mmol, 4 equiv.) heated at 100 °C under 
argon was added Na (1.8 g, 75 mmol, 1 equiv.) in small portions. The reaction 
mixture was stirred at a constant temperature until all the Na had dissolved after 
which the hot glycolate was added dropwise via cannula to ice cooled flask under 
argon containing allyl bromide (6.56 mL, 9.18 g, 75 mmol, 1 equiv.). The resultant 
reaction mixture was heated at 170 °C for 2 h under argon, cooled and filtered to give 
a brown viscous liquid. This crude mixture was subjected to column chromatography 
(SiO2, 20 % EtOH/80 % EtOAc) which gave tetraethylene glycol allyl ether (6.084 g, 
26 mmol, 35 %) δH: (CDCl3) 3.25 (1H, br, OH), 3.54-3.70 (16H, m, OCH2CH2O), 
3.98 (2H, d, J 5.9 Hz, =CHCH2O), 5.14 (1H, dd, J 1.1 and 10.0 Hz, HcisC=CHCH2O), 
5.23 (1H, dd, J 1.1 and 17.0, HtransC=CHCH2O), 5.87 (1H, m, J 5.9, 10.0 and 17.0, 
H2C=CHCH2O); δC: (CDCl3); 61.6, 70.1, 70.5, 70.5, 70.5, 72.2, 72.7, 117.3, 134.5. 
 
Tetraethylene glycol di(p-toluensulfonate) 
Tetraethylene glycol (86.3 mL, 97.12 g, 0.5 mol) and p-toluenesulfonyl chloride 
(194.5 g, 1.02 mol, 2.04 equiv.) were dissolved in DCM (500 mL). The resultant 
solution was cooled to 0 °C and had KOH (225 g, 4 mol, 8 equiv.) added. The 
reaction mixture was then allowed to warm to RT and stirred for 16 h. After the 
reaction was complete the mixture was poured onto ice/water (500 mL) and extracted 
with DCM (3 × 250 mL). The organic fraction was washed with H2O (3 × 250 mL), 
after which the combined aqueous fractions were back extracted with DCM (2 × 250 
mL. The combined organics were dried (Na2SO4) and the solvent removed under 
reduced pressure to give tetraethylene glycol p-ditoluenesulfonate (226.51 g, 0.45 
mol, 90 %) as a colourless, viscous liquid. δH: (CDCl3) 2.43 (6H, s, CH3), 3.55 (8H, s, 
OCH2CH2O), 3.67 (4H, t, J 4.1 Hz, OCH2CH2O), 4.14 (4H, t, J 4.1 Hz, 
OCH2CH2OS), 7.33 (4H, d, J 7.6 Hz, ArCH), 7.78 (4H, d, J 7.6 Hz, ArCH); δC: 
(CDCl3); 21.6, 68.6, 69.3, 70.4, 70.6, 127.9, 129.8, 132.9, 144.8. 
 
p-Toluenesulfonyl octaethylene glycol allyl ether 
To a solution of tetraethylene glycol allyl ether (33.6 g, 0.143 mol) in dry THF (300 
mL) was added potassium tert-butoxide (16.2 g, 0.144 mol, 1 equiv.). The resultant 
reaction mixture stirred under argon at RT for 2 h after which solution was cooled to 0 
°C. A solution of tetraethylene glycol di(p-toluensulfonate) (144.2 g, 0.287 mol, 2 
equiv.) in dry THF 300 mL was added dropwise to the reaction mixture, after which  
the resulting solution was stirred under argon at 60 °C for 16 h. The mixture was 
cooled, filtered and the solid fraction was with THF and EtOAc. The solvent was 
removed under reduced pressure and the residue obtained was purified by column 
chromatography (SiO2: 10 % EtOH/90 % EtOAc) to give  p-toluenesulfonyl 
octaethylene glycol allyl ether (26.8 g, 0.047 mol, 33 %) as a viscous, colourless 
liquid. δH: (CDCl3) 2.45 (3H, s, CH3), 3.56-3.71 (30H, m, OCH2CH2O), 4.02 (2H, d, J 
5.9 Hz, =CHCH2O), 4.16 (2H, t, J 4.7 Hz, OCH2CH2OS), 5.18 (1H, dd, J 1.4 and 10.6 
Hz, HcisC=CHCH2O), 5.27 (1H, dd, J 1.4 and 17.0, HtransC=CHCH2O), 5.92 (1H, m,  
J 5.9, 10.6 and 17.0, H2C=CHCH2O), 7.35 (2H, d, J 8.2 Hz, ArCH), 7.80 (2H, d, J 8.2 
Hz, ArCH); δC: (CDCl3); 21.6, 68.7, 69.2, 69.4, 70.5, 70.5, 70.6, 70.6, 70.6, 70.6, 
70.7, 72.2, 117.1, 128.0, 129.8, 133.0, 134.8, 144.8. +ESI MS found (M+H)+ 
565.2680 (0.5 ppm from calc. mass of C26H45O11S+ 565.2683). 
 
Octaethylene glycol allyl methyl ether 
p-Toluenesulfonyl octaethylene glycol allyl ether (514 mg, 0.91 mmol) dissolved in 
MeOH (5 mL) and aq. NaOH (5mL, 5 M). The reaction mixture was heated under 
reflux for 2 h, after which HCl (2M) was added (pH ~1). The resulting solution was 
extracted with DCM (3 × 25 mL) and the combined organics washed with H2O (2 × 
25 mL). The aqueous fractions were back extracted with DCM (2 × 25 mL) and the 
combined DCM layers were washed with brine (2 × 25 mL), dried (Na2SO4) and the 
solvent was removed under reduced pressure. The isolated residue was purified by 
column chromatography (SiO2: 20 % EtOH/80 % EtOAc) giving octaethylene glycol 
allyl methyl ether 10 (279 mg, 0.66 mmol, 73 %) as a colourless, viscous liquid. δH: 
(CDCl3) 3.37 (3H, s, OCH3), 3.51-3.68 (32H, m, OCH2CH2O), 4.01 (2H, d, J 5.6 Hz, 
=CHCH2O), 5.16 (1H, dd, J 1.5 and 10.3 Hz, HcisC=CHCH2O), 5.26 (1H, dd, J 1.5 
and 17.0, HtransC=CHCH2O), 5.90 (1H, m,  J 5.6, 10.3 and 17.0, H2C=CHCH2O); δC: 
(CDCl3); 59.0, 69.4, 70.5, 70.6, 70.6, 70.6, 70.6, 71.9, 72.2, 117.1, 134.8. +ESI MS 
found (M+H)+ 425.2751 (0.0 ppm from calc. mass of C20H41O9+ 425.2751). 
 
Polyethylene glycol 750 allyl methyl ether 
To a solution of poly(ethyleneglycol) 750 methyl ether (11.03 g, 14.7 mmol,) in dry 
THF (40 mL) was added a suspension of NaH (0.76 g, 80 % in mineral oil) in THF (5 
mL). The reaction was stirred for 2 h at RT after which allyl bromide (3.73 mL, 5.22 
g, 43.5 mmol, 3 equiv.) was added dropwise. The resultant reaction mixture was 
stirred at RT for 24 h, diluted with EtOAc and filtered, and the solvent removed under 
reduced pressure to give a colourless liquid that solidified upon standing (11.5 g, 99 
%, 86 % pure by 1H NMR). The product was used without further purification. δH: 
(CDCl3) 3.35 (3H, s, OCH3), 3.48-3.68 (~64H, m, OCH2CH2O), 3.99 (2H, d, J 5.6 
Hz, =CHCH2O), 5.14 (1H, dd, J 1.3 and 10.4 Hz, HcisC=CHCH2O), 5.24 (1H, dd, J 
1.3 and 17.2, HtransC=CHCH2O), 5.88 (1H, m, J 5.6, 10.4 and 17.2, H2C=CHCH2O); 
δC: (CDCl3); 59.0, 63.4, 70.5, 70.5, 70.6, 71.9, 72.2, 117.1, 134.7. 
 Polyethylene glycol 2000 allyl methyl ether  
To a solution of poly(ethyleneglycol) 2000 methyl ether (29.4 g, 14.7 mmol,) in dry 
THF (70 mL) was added a suspension of NaH (0.76 g, 80 % in mineral oil) in THF (5 
mL). The reaction was stirred for 2 h at RT after which allyl bromide (3.73 mL, 5.22 
g, 43.5 mmol, 3 equiv.) was added dropwise. The resultant reaction mixture was 
stirred at RT for 24 h, diluted with EtOAc and filtered, and the solvent removed under 
reduced pressure to give a colourless liquid that solidified upon standing (29.9 g, 99 
%, 92 % pure by 1H NMR). The product was used without further purification. δH: 
(CDCl3) 3.35 (3H, s, OCH3), 3.48-3.68 (~180H, m, OCH2CH2O), 3.99 (2H, d, J 5.6 
Hz, =CHCH2O), 5.14 (1H, dd, J 1.3 and 10.4 Hz, HcisC=CHCH2O), 5.24 (1H, dd, J 
1.3 and 17.2, HtransC=CHCH2O), 5.88 (1H, m, J 5.6, 10.4 and 17.2, H2C=CHCH2O); 
δC: (CDCl3); 59.0, 63.4, 70.5, 70.6, 71.9, 72.2, 117.1, 134.7. 
 
Synthesis of hydrosilane end functional poly(dimethylsiloxane) 
α,ω-Dihydro(polydimethylsiloxane) 
To a mixture of octamethylcyclotetrasiloxane (D4, 30 g, 31.41 mL, 101 mmol) and 
tetramethyldisiloxane (TMDS, 13.8 g, 18.16 mL, 102 mmol) trifluoromethanesulfonic 
acid (300 μL, 509 mg, 3.4 mmol, 3.4 mol%) was added and the reaction mixture was 
stirred at 100 °C for 5 h, after which the reaction was quenched on NaHCO3 (2 g) with 
stirring. The reaction mixture was diluted with Et2O filtered and the solvent removed 
under reduced pressure. The resulting unwanted cyclics were removed by kugelrohr 
distillation to give linear dihydro-PDMS as a colourless, viscous liquid (25.4 g, Mn = 
850, Mw/Mn = 1.7). 1H NMR: δH: (CDCl3) 0.04-0.12 (~60H, m, SiCH3), 0.18-0.20 
(~12H, m, HSiCH3), 4.69-4.74 (2H, m, SiH). 
 
Synthesis of poly(ethyleneglycol)-poly(dimethylsiloxane) ABA block copolymers 
dPEG8-PDMS9.5-dPEG8  
Octaethyleneglycol allyl methyl ether (3.35 g, 7.9 mmol, ~2.2 equiv.) and α,ω–
dihydro(polydimethylsiloxane) (3.05 g, Mn = 850, ~3.58 mmol) were dissolved in 
toluene (10 mL) and heated to 90°C under argon in a Schlenk vessel. Speier’s catalyst 
(70 µL, 2 % w/v H2(PtCl6).6H2O in i–PrOH) was added and the resulting solution was 
heated at 130 °C in a sealed Schlenk tube for 16 h after which activated charcoal was 
added to the solution and stirred for 16 h. The product was filtered and solvent 
removed. The reaction product was purified by an n–pentane and methanol wash to 
give the dPEG8-PDMS9.5-dPEG8 copolymer as a colourless, viscous liquid (4.83 g, 
GPC (THF): Mn = 1760, Mw/Mn = 1.10). 1H NMR: δH: (CDCl3) -0.01-0.04 (~72H, m, 
SiCH3), 0.48 (4H, m, CH2Si), 1.56 (4H, m, CH2CH2Si), 3.33 (6H, s, OCH3), 3.36-
3.66 (68H, m, OCH2CH2O). 
 
PEG16-PDMS9.5-PEG16  
Polyethylene glycol 750 allyl methyl ether (1.35 g, 1.71 mmol, ~2.2 equiv.) and α,ω–
dihydro(polydimethylsiloxane) (0.66 g, Mn = 850, ~0.78 mmol) were dissolved in 
toluene (2.2 mL) and heated to 90°C under argon in a Schlenk vessel. Speier’s 
catalyst (30 µL, 2 % w/v H2(PtCl6).6H2O in i–PrOH) was added and the resulting 
solution was heated at 130 °C in a sealed Schlenk tube for 16 h after which activated 
charcoal was added to the solution and stirred for 16 h. The product was filtered and 
solvent removed. The reaction product was purified by an n–pentane and methanol 
wash to give  the PEG16-PDMS9.5-PEG16  copolymer as a colourless, viscous liquid 
(1.81 g, GPC (THF): Mn = 3000, Mw/Mn = 1.10; 1H NMR: δH: (CDCl3) 0.01-0.09 
(~72H, m, SiCH3), 0.50 (4H, m, CH2Si), 1.60 (4H, m, CH2CH2Si), 3.37 (6H, s, 
OCH3), 3.36-3.66 (~132H, m, OCH2CH2O). (~8 % PEG impurity from NMR) 
 
PEG44-PDMS9.5-PEG44  
Polyethylene glycol 2000 allyl methyl ether (1.68 g, 0.83 mmol, ~2.2 equiv) and α,ω–
dihydro(polydimethylsiloxane) (0.32 g, Mn = 850, ~0.38 mmol) were dissolved in 
toluene (2.2 mL) and heated to 90°C under argon in a Schlenk vessel. Speier’s 
catalyst (30 µL, 2 % w/v H2(PtCl6).6H2O in i–PrOH) was added and the resulting 
solution was heated at 130 °C in a sealed Schlenk tube for 16 h after which activated 
charcoal was added to the solution and stirred for 16 h. The product was filtered and 
solvent removed. The reaction product was purified by an n–pentane and methanol 
wash to give the PEG44-PDMS9.5-PEG44 copolymer as a colourless solid (1.72 g, GPC 
(THF): Mn = 7820, Mw/Mn = 1.02; 1H NMR: δH: (CDCl3) 0.00-0.13 (~72H, m, 
SiCH3), 0.50 (4H, m, CH2Si), 1.60 (4H, m, CH2CH2Si), 3.37 (6H, s, OCH3), 3.39-
3.81 (~364H, m, OCH2CH2O). (~10 % PEG impurity from NMR) 
 
 
 
Results and Discussion 
Discrete allyl-functional octaethylene glycol methyl ether (allyl-dPEG8) was 
synthesized by stepwise etherification reactions (Scheme 1). A key precursor was 
tetraethylene glycol ditosylate which was obtained in qualitative yield from the 
corresponding diol after treatment with p-toluenesulfonyl chloride and solid  
potassium hydroxide in dichloromethane, following the method of Keegstra et al..9 
The workup required only a simple liquid extraction without need for further 
purification steps. Attempts at making chloro-functional synthetic precursors using 
thionyl chloride as opposed to the tosylates proved problematic as crude products 
contained a large amount of impurities. Purification of these products was 
significantly more troublesome than that of the corresponding tosylates.  Vacuum 
distillation and column chromatography were unsuccessful difficult due to low vapour 
pressure and lack of UV chromophore or oxidisable group for TLC visualisation. 
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Scheme 1: Synthesis of allyl-dPEG8 
 
For comparison with the dPEG, two non-discrete allyl polyethylene glycol methyl 
ethers were prepared by direct allylation of the commercially available monomethyl 
ethers with molecular weights of 750 and 2000 corresponding to approximately 16 
and 44 ethylene glycol units, respectively (Scheme 2). The desired products were 
obtained in reasonable yield, although each contained approximately 10 % unreacted 
PEG starting material. LC-MS of allyl-PEG16 and allyl-PEG44 (not shown) revealed 
each to be broad molecular weight mixtures. This was not surprising considering 
commercially available PEG 400 has degree of polymerization of 4-13.13 Separation 
of the products from the starting materials proved impossible using standard 
laboratory procedures such as precipitation and column chromatography. This is a 
significant disadvantage of using non-discrete PEG and highlights the advantage of 
the chain extension methodology for the addition of the allyl functionality. The 
stepwise addition of tetraethylene glycol allyl ether gives products with significantly 
different molecular weight and polarity to that of the starting materials allowing for 
simplified separation. 
 
 
 
Scheme 2: Synthesis of allyl-PEG16 and allyl-PEG44 
 
α,ω-Dihydro(polydimethylsiloxane) (dihydro-PDMS) was synthesized by triflic acid 
catalysed ring-opening equilibration polymerization of octamethylcyclotetrasiloxane 
(D4), using tetramethyldisiloxane as the end-capping agent to control the molecular 
weight obtained (Scheme 3).14-17 Kugelrohr distillation under high vacuum removed 
low molecular weight oligomers and cyclics to give the purified linear PDMS 
polymer (PDMS9.5, Mn = 850, Mw/Mn = 1.7). 
 
 
 
Scheme 3: Synthesis of α,ω–dihydro(polydimethylsiloxane) (PDMS9.5) 
    
Hydrosilylation of allyl-dPEG8 , allyl-PEG16 or allyl-PEG44 using Speier’s catalyst  
(H2[PtCl6]·6H2O in iPrOH) and toluene as the solvent, with the dihydro-PDMS 
polymer gave ABA-type block copolymers in high yield (Scheme 4). Excess of the 
allyl-PEG coupling partner (2.2 equivalents) was used to ensure full conversion of the 
hydrosiloxane end groups. Purification was facilitated by a wash of the isolated 
product with both methanol and n-pentane in an attempt to remove excess uncoupled 
allyl-PEG and dihydro-PDMS, respectively. 1H NMR spectra of the products showed 
characteristic multiplets at ~0.5 and ~1.6 ppm, indicating formation of the propyl 
linkage between PDMS and PEG functionalities (see Figure 1). 
 
 
 
Scheme 4: Synthesis of PEG-PDMS-PEG block copolymers via Pt-catalysed 
hydrosilylation  
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Figure 1: 1H NMR spectrum of dPEG8-PDMS9.5-dPEG8 
 
The GPC chromatograms of allyl-dPEG8 and the resulting ABA copolymer are shown 
in Figure 2. Purification of the ABA copolymers made with PEG16 and PEG44 proved 
difficult due to them having similar solubility characteristics to the starting materials, 
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resulting in bimodal distributions in their GPCs. Molecular weight data of the 
copolymers, obtained by GPC, is shown in Table 1. 
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Figure 2: GPC of ABA copolymer of PEG8-PDMS9.5-PEG8 (—) and allyl-PEG8 (---) 
 
 
Table 1: GPC data of ABA block copolymers 
Copolymer Mn Mn/Mw 
dPEG8-PDMS9.5-dPEG8 1760 1.10 
PEG16-PDMS9.5-PEG16 2150 1.38* 
PEG44-PDMS9.5-PEG44 5150 1.24* 
* Bimodal distribution 
 
The ability of dPEG8-PDMS9.5-dPEG8 to self-assemble into nano-sized structures 
in aqueous conditions was investigated using dynamic light scattering (DLS). This 
revealed formation of a broad but monomodal distribution of particles with radii 
between 14-230 nm (Figure 3). This was also reflected by the presence of a 
critical micelle concentration (CMC) at 0.047 % wt/v based on the solubilization 
of the dye, 1,6-diphenyl-1,3,5-hexatriene (Figure 4). 
 
Figure 3: DLS intensity verses particle size for copolymer dPEG8-PDMS9.5-
dPEG8 
 
 
Figure 4: CMC determination of copolymer PEG8-PDMS9.5-PEG8 based on the 
UV intensity of a mixture of 1,6-diphenyl-1,3,5-hexatriene and copolymer. 
 
  
Conclusions 
In summary, we have synthesized a range of PEG-block-PDMS-block-PEG triblock 
copolymers. Allyl-functional PEG of high purity was more easily obtained by 
preparation of dPEG from smaller building blocks, with simple purification, than 
direct allylation of polydisperse PEG where purification of the resulting allyl-PEG 
proved challenging. The triblock copolymers synthesised using dPEG were of high 
purity. This allowed accurate measurement of the CMC by UV spectroscopy and 
partical size in aqueous media by DLS. The tosyl-functionality in the precursors used 
for dPEG synthesis are a functional handle that offer potential for further 
manipulation, which may lead to functional PDMS PEG copolymers in future 
investigations. Similar methodology will also facilitate other interesting polymer 
architectures such rakes/brushes or cyclic copolymers.  
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